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Abstract 



PROBLEM TO BE SOLVED* To obtain the subject composition easily detachable from the manufacturing 
TmmSJ^ in low ^scopicity and " 

sugar alcohol composition comprising specific ingred.ents including maltrtol and a branched dextrin 

S^S?S composition affording candy with moderate toot^ntlleness «"ipn^ (A) 7(W£ i pts.wL 
of a sugar alcohol composition comprising 1-10wL% of sorbrtol, 43*7wL% of matt*. J«gf^ ^ 
maltotriitol and 10-30wL% of an oligosaccharide alwhol >=4 in ffS*™^**** ' 
of a branched dextrin reduced product comprising [ 0.1 ; 2.0wt % of .■J^^^S' ^ 

i disaccharide alcohol, 0.1.5.0wL% of a hydrogenated tnsacchande alcohol and 90.0-99.7wt.% of a 

j hydrogenated polyol >-=4 in polymerization degree. 
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[CLAIMS] 

(b) a 5 to 30 weight portion reduced branched dextrin. 

coS., * 2 A or^^ t oToTto a r; , S^ 1 ^^«ld reduced br^ dooria 
degree of polymerization of 4 or higher. weight % hydrogenated polyol having a 

cSp^L A method for maradacturmg candle, fa which the solid form of a composition for ^ 

; «r«^^^ 10,030 

(b) a 5 to 30 weight portion reduced branched dextrin; 
wherein such composition is melted and solidified. 
[Claim 4] 



oralXd'dex^c^ 

alcohol. 0.1 to 5.0 weight % rrydrof^lSr7JS!S V? % ******* oisaccbaride 
polyol-h^ing a degreeof i£Z5tt£Ztt ^ ** * " 7 * ******* 



reduced 
disaccharide 



[DETAILED DESCRIPTIONS OF INVENTION] 
[0001] 

[Field of the Invention] 

S^Itmr 100 40 * C ° mpOSiti0n ^ ^ a method for n^arnifacturlng of 
[0003] 

[Related Art and Issues to be Solved] 

soUdifyiiig by cooling. necessary, toUcwtd by mixing, fanning and 



[OOOfj! Especially,^ non-sugar candies and low-calorie 

candies for the following reasons: H has refined sweetness similar to sugar; it hardly causes dental decay, 
and it has a fewer calories than sugar. 

[0007]; For example, (1) Tokko S50-30703 introduces, as a method for improving adhesiveness of 
maWtcil, a method to add 0.001 to 20% of a bydrophilic organic polymer compound, which is selected 
from soluble starch, dextrin, various gums, such as guar gum, pectin, dextrin hydrogen-added product and 
which has a molecular weight of 5000 and higher, to solid maltitoL 

[0008]; Also, (2) Tokkal H6-253773 discloses a makitoi composition for candies comprising: (a) a 75 to 
85 weight portion mahxtol with purity of 88 weight % and higher, and (b) a 1 5 to 25 weight portion 
branched dextrin reduced product the above reduced branched d&trin comprises, as described in 
Claim 3 of the publication, 0.1 to 1 weight % sorbitol, 0.1 to 2 weight % hydrogenated disaccharide 
alcohol, 0.1 to 2 weight % hydrogenated trisaccharide alcohol, and 95 to 99.7 weight % hydrogensted 
polyoi having a degree of polymerization of 4 or higher. 

[0009], However, these candies made of the above compositions still have various issues. 

[0010]! For example, the above (1) tends t& produce white turbidity in candies with time in the case of 
starch and dextrin as an organic polymer compound to be added; additionally, remaining starchy odor and 
a lack pf crunchiness [liter^ Moreover, in the case of gums and 

pectin, [the resulting candies] tend to be colored and have a bitter taste. 

i 

(001 III Also, the above (2) intends to provide malthol candles to which starch and dextrin, causing whhe 
turbidity, are not added. The resulting candies have improved properties such as: there is hardly any 
change in the volume during solidification; deformation of the surface of candies after solidification 
occuzs:at a lower rate; the composition can be easily and smoothly removed from a frame; and the 
resulting candies have improved crunchiness. However, the stability is not satisfoctory under severe 
temperature conditions. 

[0012^ 

[Means for Solving the Issues] 

[0013J The inventors of the present invention studied characteristics of mixtures ofmaWtol and various 
materials for candies to solve the above issues and accomplished the present invention. 

[00 1 4J The present invention intends to provide a composition for candies and a method for 
manufacturing candies using the same wherein 
after manufacturing are improved: 

. the composition can be easily removed from a manufacturing frame; 

i 

it can be easily formed by a stamping method and the like; 

formation is easy due to the fret that there is hardly any difference in the volume before and after 
solidification; and 

; the resulting candies have excellent qualities such as sufficient crunchiness, low hygroscopicity, 
stability in shape retention at a higfc temperature of 40 to 6ffC. 



[0013] ;In other words, a means for solving the above issues of the present Inventi on is a s follows, 

[0016] ;Fii3t, a composition for candies in which its solid form comprises: . 

(a) a 70 to 95 weight portion sugar alcohol composition containing 1 to 10 * 
weight % sorbitol, 43 to 67 weight mahhol, 1 3 to 25 weight % mahotriitol and 1 0 to 30 
weight % and 10 to 30 weight % oligosaccharide alcohol having a degree of 
polymerization of 4 or higher; and 

(b) a 5 to 30 weight portion reduced branched dextrin. 

[0017]- Second, a composition for candies according to the above first description in which the reduced 
branched dextrin contains 0.1 to 2.0 weight % sorbitol, 0.1 to 3.0 weight % hydrogenatod dlsaccharide 
alcohol, 0. 1 to 5.0 weight % hydrogenated trisaccharide alcohol, and 90.0 to 99.7 weight % hydrogenated 
polyol having a degree of polymerization of 4 or higher. 

[00 18J Third, a method for manufacturing candies in which its solid form of a composition for candies 
comprises: 

(a) a 70 to 95 weight portion sugar alcohol composition containing 1 to 10 
weight* sorbitol, 43 to 67 weight maititol, 13 to 25 weight % mahotriitol and 10 to 30 
weight* and 10 to 30 weight % oligosaccharide alcohol having a degree of 
polymerization of 4 or higher; and 

(b) a 5 to 30 weight portion reduced branched dextrin; 
wherein such composition is melted and solidified. 

[00192 At last, a method for manufacturing candies according to the above third description in which the 
reduced branched dextrin contains 0. 1 to 2.0 weight % sorbitol, 0. 1 to 3.0 weight % hydrogenated 
disaccharide alcohol, 0.1 to 5.0 weight % hydrogenated trisaccharide alcohol, and 90.0 to 99.7 weight % 
hydrogenated polyol having a degree of polymerization of 4 or higher. 

[0020] The following describes the detail of the present invention. 

[002 1 ) A sugar alcohol composition used in the present invention, regardless of its origin and a 
production method, can be composed by hydrogen reducdon of a commercially available starch- 
saccharified product under the exposure to Raney nickel catalyst or pr ec i o us metal catalyst The solid 
form of the sugar alcohol composition comprises I to 10 weight % sorbitol, 43 to 67 weight % maltitol, 
13 to 25 weight H mahotriitol 10 to 30 weight % oligosaccharide alcohol having a degree of 
polymerization of 4 or higher. Especially, a sugar alcohol composition, in which its solid torn 
comprises 2 to 5 weight* sorbitol, 62 to 67 weight HmaWtol, 13 to20 weigbtSmaltotriitol, 10 to 18 
weight % oligosaccharide alcohol having a degree of polymerization of 4 or higher, Is more prefer a ble for 
providing readiness in handling during manufacturing due to its suffiriently low viscosity and for 
superior taste of the resulting candies. 

[0022] Such a sugar alcohol composition, for example, Is commercially available, such as reduced starch- 
saccharifled product PO-60 (manufcctured by Towa Kasd Kogyo KabushiU 
saccharified product PO-40 (manufiutoredbyTowaKjuei), 

! * 

[0023] Reduced branched dextrin used in the promt InventlOTcaabeiMiinftctufBdljyredudag 



commercially available branched dextrin withpressurizcd hydrogen. _SutA branched dextrin csn be 

obtamcu crom about a to 16 dextrose equivalent weight (DE) which results from separating or removing 
most of the glucose, or oligosaccharide with a low degree of polymerization by a known method, such as 
chromatographic separation, precipitation and filtering, after liquidising starch with enzymes. 

[0024] A major sugar composition of the above reduced branched dextrin includes 0.1 to 2.0 weight % 
sorbite*, 0.1 to 3.0 weight % hydrogenated disaccharide alcohol, 0.1 to 0.5 weight % hydrogenated 
trisaccharide alcohol, and 90.0 to 99.7 weight % hydrogenated polyol having a degree of polymerization 
of 4 or higher. 

[0025]' As a commercially available branched dextrin, branched dextrin is available from Samnatsu 
Kogyo KabushQd Kaisha. It is characterized in that h lacks sweetness, strange odors, such as a starchy 
odor, or strange taste and that it has relatively slow aging at low viscosity. 

[0026]; A composition for candles according to the present invention can be prepared by mixing a 70 to 
93 weight portion of a sugar alcohol composition, such as the previously mentioned reduced starch- 
saccharified product PO-60 manufactured by Towa Kasei, and a 3 to 30 weight portion of the previously 
mentioned reduced branched dextrin manufactured by Sanmatsu Kogyo. 

[0Q27| When the sugar alcohol composition is less than 70% while the reduced branched dextrin exceeds 
30%, the viscosity of the melted composition for candies becomes extremely high. As a result 
placement of the composition Into a frame is impossible or extremely difficult; father, the above 
composition is not preferable for low sweetness. 

[0028} When the sugar alcohol composition exceeds 93% while the reduced branched dextrin is less than 
5%, expected effects of the reduced branched dextrin, such as imp ro vement to the hygroscopic property 
and thermal stability, are not provided. 

[0029] The sugar alcohol composition of the composition for candies of the present invention obtained as 
above varies according to the mixing ratio of the sugar alcohol composition to the reduced branched 
dextrin comprising 0.1 to 2.0 weight % sorbitol, 0.1 to 3.0 weight % hydrogenated disaccharide alcohol, 
0.1 to S.O weight % hydrogenated trisaccharide alcohol, and 90.0 to 99.7 weight % hydrogenated polyol 
having a degree of polymerization of 4 or higher. However, a preferable sugar alcohol composition 
suitable for manufacturing of candies can be about 3 weight % sorbitol, about 50 weight % hydrogenated 
disaccharide alcohol, about 17 weight % hydrogenated trisaccharide alcohol, about 30 weight % 
hydrogenated polyol having a degree of polymerization of 4 or higher. Further, it is more preferable that 
the hydrogenated polyol having a degree of polymerization of 4 or higher contains about 47 weight % 
hydrogenated polyol having a degree of polymerization of 4 to 19 and about 53 weight % hydrogenated 
polyol having a degree of polymerization of 20 and higher. 

[0030] Moreover, the composition for candies of the present Invention can be used as a material for 
manufacturing candies with or without various products other than sugars, such as coloring matters, 
essences, ftultSrOr other sugars and sugar alcohols. 

[003 1 ] The following materials other than sugars can be used for preparing candies using the composition 
for candies of the present invention: 

. various acidulants, such as citric acid and malic add; 



various amino add food additives, such as glycine; 



highly sweet sweeteners, such aspartame, ^pjocidjphonrtc translari^ 
- [pbooeric trahsiotira], and trichloro sucrose; 

mints, herbs, menthol and various nature remedies; 

various flavors, such as apple, strawberry, banana, melon, orange, grapefruit, pineapple, peach, 
coffee,*and cocoa; and 

artificial or natural coloring matters. 

[0032]! Also, sugars and sugar alcohols, which can be used with the composition far candies of the 
present invention, include erythritol, xylitot, sorbitol mannkol, lactitol, isomahhol, bydrogenated ghicbse 
syrup, xyloltgosaccbaride alcohol, sucrose, lactose, fructose, Isomatose, mahose, mattoorigosaccaride, 
matodextrin, fiuctoorigosaccharide, tsomerized sugars, coupling sugars, and galactooUgosaccharide. 
One or more of the above can be used by itself or mixed. 
.1 

[0033]: No special limitation is applied to conditions required for manufacturing of candies using the 
composition for candies of the present invention. Ordinary conditions for manufacturing of candies, 
such as boiling down (the composition] at 70% concentration under the existence of dtric acid or malio 
acid and cooling h after reaching 180*0, can be employed. In order to pie vent the composition of the 
present invention from a drastic change in its characteristics caused by hydrolysis of the components of 
the composition, h Is recommended to avoid extremely strong acids and storing at extremely high 
temperature for a long period of time. 

[0034J 
. [Examples] 

[0035? The following describes the present invention for farther detail in reference to examples and 
comparisons. However, the scope of the present invention should not be limited by the Mowing 
examples. 

[00361 Unless specified, "%** hereafter refers to weight %. 

[0037J 
[Example 1] 

[0038] SSOg of reduced starch^accharified product PO-60 (manufectured by Towa KaseQ in the solid 
form as a sugar alcohol composition and ISOg of reduced branched dextrin (manufactured by Samnatsu 
Kogyo) in the solid form were placed in a two IKer stainless container. Water was added to adjust the 
concentration to 73% to obtain Composition 1 for candies of the present invention. Sugar compositions 
of the above reduced starch-saccharified product PO-60, the reduced branched dextrin and the resulting 
Composition 1 were measured by high-speed liquid chromatography. 

[0039] The results are shown in Table 1. 



[0040] 
(Table 1] 

— Unit % 





PO-60 


Reduced branched dextrin 


Composition ] 


DPI 


3.0 


1.2 


2.8 


DP2 

t 


652 


2.6 


SS.8 


DP3 


20.6 


2.8 


17.9 


DP4-19 


10.5 


18.8 


11.7 


2 DP20 


0.7 


74.6 


' 11.8 



[0041]. In Table 1, tbc symbols indicate as follows: DPI indicates sorbitol; DP 2 indicates a sugar alcohol 
in which one molecule of glucose is bonded to sorbitol; D3 indicates a sugar alcohol in which two 
molecules of glucose are bonded to sorbitol; DP4 - 1 9 indicates sugar alcohols in which three to eighteen 
molecules of glucose are bonded to sorbitol; and & DP20 indicates a sugar alcohol in which 19 or more 
molecules of glucose are bonded to sorbitol. These symbols are repeatedly used in the following tables. 



[00421 Then, the stainless container with Composition 1 was beated to 180*0 on a 600 W electric stove 
while slowly stirring the content Thereafter, the content was cooled to about 120^C and poured into 2g 
aluminum frames for formation and solidification. Fifteen minutes after the content was poured into the 
frames, the solidified products were removed from the frame by turning the frame upside down and 
twisting the frame. Caiidies according to the present invention (Example 1) were obtained. 

[0043] Candies of Example 1 were readily removed from the frames. The resulting candies contained 
I .0% water; and they appeared transparent The surfkce of the candies was smooth, and sufficient 
cnmcHness was perceived when bitten. 

[0044] 
[Example 2] 

[0045) Composition 2 for candies was obtained under conditions identical to Example 1 except for using 
800g of reduced starch-saccharified product PO-60 (manufactured by Town KaseQ in the solid form as a 
sugar alcohol composition and 200g of reduced branched dextrin (manufactured fay Sanmatsu Kogyo) in 
the solid fbrau 



[0046] The sugar composition of Composition 2 was measured by high-speed liquid chromatography; the 
results arc shown in Table 2. 



[0047] 
[Table 2] 






Composition 2 


DPI • 


3.1 


DP2 : 


50.7 


DP3 • 


17/) 


DP4-19 


13.7 


£ DP20 


13.5 



[0048]; Then, using Composition 2, candies were prepared in the same manner as Example 1 (Example 

2)- : 

[0049]; Candies of Example 2 were readily removed from the frames. The resulting candies contained 
1.1% water, and sufficient cnwcMness was obtained. 



[oosot 

[Example 3] 

[0051]. Composition 3 for candies was obtained under conditions identical to Example 1 except for using 
700g cjf reduced starch-saccharified product PO-60 (manufectured by Towa KaseQ in the solid form as a 
sugar alcohol composition and 300g of reduced branched dextrin (manufactured by Sanmatsu Kogyo) in 
the solid form. 

[00521 'The sugar composition of Composition 3 was measured by high-speed liquid chromatography; the 
resuttSjare shown in Table 3, 



[0053) 
(TaMe3J 


\Jait% 




Composition 3 


DPI ' 


2^ 


DP2 s 


44.7 


DP3| 

i 


153 


DP4-19 


14J 


£ DP20 


2Z8 



[0054J Then, using Composition 3, candies were prepared in the same manner as Example 1 (JExamplc 

[00S5] Candies of Example 3 were readily removed from the frames. The resulting candies contained 
1.2% water, and sufficient cnmchfaesa was obtained. 



[0056]' 

{Example 4 j 

[0057] Composition 4 for candles was obtained under conditions identical to Example 1 except for using 
800g of reduced starch-saccharified product PO-40 (manufactured by Towa Kasei) in the solid form as a 
sugar alcohol composition and 200g of reduced branched dextrin (manufactured by Sanmatsu Kogyo) in 
the solid form. 

[0058]: Sugar compositions of the above reduced starch-saccharified product PO-40 and the resulting 
Composition 4 were measured by high-speed liquid chromatography; The results are shown in Table 4. 

[0059]i 
(Table4] 



Unte% 





PO-40 


Composition 4 


DPI : 


2.4 


Z2 


DP2 ; 


32.0 


42.7 


DP3 


19.6 


16.2 


DP4-19 


20.0 


19.8 


£ DP20 


6.0 


19.1 



[0060J Then, using Composition 4, candies were prepared in the same manner as Example 1 (Example 

*y • 

[0061} Candies of Example 4 were readily removed from the frames. The resulting candies contained 
1.2% \yater, and sufficient cnwcbiness was obtained* 

[0062] 

[Comparison 1] 

[0063] Composition for Comparison 1 was prepared by using 1kg of reduced starch-saccharified product 
PO-6Q (manufactured by Towa Kaset) in the solid form used in Example 1. 

[0064] Then, using Composition for Comparison 1, candies were prepared in the same manner as 
Example 1 (Comparison !>, 

i 

[0065] The resulting candies contained 0,8% water, 
[0066] 

[C om pa ri son 2] 

[0067] Composition for Comparison 2 was btained under conditions identical to Example 1 except 
for, ini^ of a reduced starch-saccharifi 
(manufecturtdbyF^lSeitoKabushiW 
Shokuhln Kako KabuAiki Kaish^ 



[0068] !The sugar composition of Composition for Comparison 2 was measured by high-speed liquid 
chrr^nztcs^phy; ths r^ulta arc shown in Tabic 3. 



[0069] ; 
' [TableJSJ 

UnfcH 





Composition for Comparison 2 
(sugar & syrup) 


DPI : 


0.8 


DP2 ; 


79-8 


DP3 • 


9.1 


DP4-19 


7.5 


£ DP20 


2J 



[00701 Then, using Composition for Comparison 2, candies were prepared In the same manner as 
Example 1 except for a temperature of 155%: (Comparison 2). 

[0071| The resulting candies contained 2.0% water. 

[0072]: 

[Comparison 3] 

[0073J Composition for Comparison 3 was obtained under conditions identical to Example 1 except for 
using 790g of maltitol with purity of 95% (manufactured by Town Kasei) in the solid form and 210g of 
reduced branched dextrin (manufactured by Sanmatsu Kogyo) in the solid form. 

[0074] : The sugar composition of Composition for Comparison 3 was measured by high-speed Uquid 
chromatography; the results are shown in Table 6. 

[0075j 
[Table 6] 



UnfcH 





Composition for Comparison 3 
(Maldtol) 


DPI; 


2J2 


DP2) 


• 75.0 


DP3' 


23 


DP4-19 


AS 


2 PP20 


15.0 



[0076] Then, using Composition for Comparison 3, candles were prepared In the same manner as 
Example 1 (Comparison i\ 



[0077] : The resulting candies contained 0.6% water. 



[QOTJRJ: ' 

[Comparison Test i] (Test for hygroscopichy) 

[0079] Tests for hygroscopichy were performed on candies of Examples 1 through 4 and Comparisons 1 
through 3 as follows. 

[0080] A thennoregulator / humidistat (manufactured by Etack [phonetic translation], FX 21 OP) was 
employed to adjust the relative humidity to 65% and the temperature to 30*C thereto. Each sample 
candy Was placed in a weighing Jan 5 jars were then placed inside the thennorcgulator / humidistat The 
weight of the samples were measured after 6 hours, 24 boura v 48 hours and 72 hours. Rates of change 
in weight of water were calculated according to the following equation; then, the average values were 
calculated. 

[0081} R*te of change in weight » (weight of candy after storing / weight of candy before storing) 
xlOO-ftOO 

[0082] The test was dlscontimjed on Comparison 3 siimh Table 7 

shows jthe average values of rates of change in weight obtained for other canity samples. The unit in 
Table7b%. 



[0083) 
[Table 7] 



Samples 


Hours of Storing 


6 hours 


24 hours 


48 hours 


72 hours 


Example 1 


0.7 


1.7 


2.6 


33 


Example 2 


0.7 


1.5 


2J2 


2.8 


Example 3 


0.6 


1.4 


2.0 


2.4 


Example 4 


0.7 


IJ5 


2.1 


2.6 


Comparison 1 


OS 


2J 


4.0 


S3 


Comparison 2- 


1.0 


2.7 


3.6 


5.0 


Comparison3 


Crystallization was observed after 6 hours. 



(0084] All Examples had relatively low rates of change in weight, In other words, they showed lower 
hygroscopicity compared to C o mp ariso ns. 

[0085] • 

[Comparison Test 2] (Test for thermal stability) 

[00861 Tests tor thermal stability were performed on candies of Examples I through 4 and Comparisons 
1 through 3 as follows. 



[0087] . Sample candies were wrapped a stick-shaped wrapper having layers of polyester (outer layer) / 

aluminum / polyethylene (inner layer) for complet e scalin g jightaftejhejm 

[Trausiawr ? s note; h is riot cl^fr^tfie^gii^ whether mem than two candies were wrapped in a 
single wrapper, however, based on the descriptions of the candies 9 conditions in the following [0088], it 
is believed that there were a plurality of candies in a single wrapper.] Five [wrapped] samples were 
stored at 40^50^, and 60*C to observe the thermal stability of each sample with time. 

[0088]: A panel group of 5 observers was formed; the observers were directed to use the following 
indications: u » n for no change; m ± n for candies 1 ightly sticking to each other but being able to be easily 
separated with bands; *V for cand les strongly sticking to each other and difficult to be separated; 
melted: candies with deformation; and *+44»" for completely melted candies with complete deformation. 
The results of the tests were obtained as the average of the indications. 



[0089} The obtained results are shown in Table 8. 

[00901 
[Table 8] 



Storing Condition 


Invention [Examples] 


Comparisons 






1 


2 


3 


4 


1 


2 


3 




1 day 


* 
















3 days 




• 








• 






6 days 




m 














15 days 


m 


m 








m 




sot:. 


1 day 


m 








+ 


± 


* 




3 days 


-/ ± 


m 






++ 








6 days 


± 


./ ± 






++• 








14 days 


+ 


-/ ± 






++ 








8 hours 




m 






«H- 


+ 




■ 
■ 


1 day 




-/ ± 






«H-+ 


++ 


++ 




2 days 


+ 






± / + 




+++ 


++ 




6 days 


+ /++ 


+ /-H- 




+ 


+++ 


4++ 





[0091] All Examples showed excellent thermal stability, especially at a high temperature, compered to 
Comparisons. 



[0092] 

[Effects of the Invention] 

[0093) By manufacturing candies using t composition for candies of the present invention, candies 
having the following advantages ere obtained: 



they can be easily removed from a frame; 



thsy hsv? Siuuvlvui CTunchincss; ana 

they have excellent stability such as shape retention at high temperatures between 40 to 60^C and 
highhtimidhy. 



